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@ Substituted pyrldylsurfinytbenzimidazoles having gastric add secretion properties, pharmaceutical preparations 
containing same, and intermediates for their preparation. 

The present invention relates to novel compounds of the 
formula 
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wherein and R' are same or different and are each 
hydrogen, alky I halogen, carbomethoxy, carbethoxy, alkoxy, 
or atkanoyl. R* is hydrogen, methyl or ethyl, R'. and R* are 
same or different and are each hydrogen, methyi, methoxy, 
ethoxy* methoxyethoxy or ethoxyethoxy whereby R\ R* and 
R* are not all hydrogen, and whereby when two of R'. R^ and 
R^ are hydrogen the third of R^ R' and R" is not methyl. The 
compounds are potent gastric add secretion inhibitors. 
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Substituted pyridylsulfiny Ibenzlmidazoles having .gbstrit: . 
acid secretion properties, pharmaceutical preparations' 
containing same, and intermediates for their preparation 

The present invention relates to new compounds having 
valuabl.e properties in affectin{7 gastric acid secretion in 
mammals, including man, as well as the process for their 
preparation, method of affecting gastric acid secretion 
5 and oharmaceuti ca 1 preparations containing said'novel 
compounds . 

The object of the present invention is to obtain compounds 
which affect gastric acid secretion, and which inhibit ' 
ID exogenously or endogenously stimulated gastric acid secre- 
tion. These compounds can be used in the treatment of peptic 
ulcer disease. 

It is previously known that compounds of the formulas I and 
II 
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wherein R and R are each selected from the group consist- 
ing of hydrogen^ alkyl, halogen, cyano, carboxy, carboxy- 

15 alkyl, carboalkoxy, carboalkoxyalkyl, carbamoyl, carbamoyl- 
oxy, hydroxy, alkoxy, hydroxyalkyl, trif luoromethyl and 
acyl in any position, R^ is selected from the group con- 
sisting of hydrogen, alkyl, acyl, carboalkoxy, carbamoyl, 
alkyl carbamoyl, dialkylcarbamoy 1, alkylcarbonylmethyl, 

20 alkoxytarbonylmethyl, and alky Isulphony 1, and R* is selected 
from the group consisting of straight and branched alkylene 
groups having 1 to 4 carbon atoms, whereby at most one 
methylene group is preisent between S and the pyridyl group, 
and whereby the pyridyl group may be further substituted 

25 with alkyl or halogen, possess inhibiting effect of gastric 
acid secretion. 

It has now, however, surprisingly been found that the 
compounds defined below possess a still- greater inhibiting 
30 effect than those given above. 

Compounds of the invention are those of the general formula 



III 

35 




. (Ill) 
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wherein apd are same or different and are ea^ select- 
ed from the group consisting of hydrogen, alkyl, halogen, 
carbomethoxy, oarbethoxy, alkoxy, and alkanoyl, R^ is select- 
ed from thp group consisting of hydrogen, methyl, and ethyl, 
and R^i R^ and R^ are same or different and are each select- 
ed frorn the group consi&ting of hydrogen, methyl, methoxy, 

3 4 

ethoxy, methoxyethoxy . and etho^cyethoxy whereby R , R , and 

5 3 4 

R ar^ riot all hydrogen, and whereby when two of R , R , 

c 3 4 5 

and R are hydrogen, the third of R , R and R is not methyl, 



Alkyl R^ and R^ of formula HI are suitably alkyl having up 



to 7 carbon atoms, preferably up to 4 carbon atoms. Thus, 
alkyl R may be methyl, ethyl, n-propyl, isopropyl; ' n-buty 1 
15 or isobutyl. • 

Halogen R""" and R^ is chloro, bromo, fluoro, or iodo. . 

Alkoxy R^ arid R^ are suitably alkoxy groups having up to 5 
20 carbon atoms, preferably up to 3 carbon atoms, -as rpethoxy, 
ethoxy, n-propoxy, . or isopropoxy, 

Alkanoyl R^ and R^ have preferably up to 4 carbon qtoms and 
are e.g. formyl, acetyl, or propionyl, preferably acetyl. 

25 

A preferred group of cornpounds of the general formula. Ill 

12 

are those wherein R and R are the same or different and 

are each selected frorn the group consisting of hydrogen, 

1 - 

alkyl, carbomethoxy, alkpxy, and alkanoyl, whereby -R and R' 

5 3 4'^ 

30 are not both hydrogen, R is hydrogen, and R , R , and R 

are the same or different and are each selected from- the 

group consisting of hydrogen, methyl, methoxy, and ethoxy, 

whereby R^, R^, and R^ are not all hydrogen, and whereby 

when two of R"^, R^, and R^ are hydrogen the third of R^, R 

35 and R^ is not methyl. 
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A second preferred group of compounds of the general formula 

12 

III are those wherein R and R are the same or different 
and are each selected from the group consisting of hydrogen, 
alkyl, halogen, carbomethoxy , carbethoxy, alkoxy, and alkanoyl, 
5 is selected from the group consisting of hydrogen, methyl, 
and ethyl, R^ is methyl, R^ is methoxy, and is methyl, 

A third preferred group of compounds of the general formula 
III are those wherein R and R are the same or different 
10 and are each selected from the group consisting of hydrogen, 
alkyl, halogen, carbomethoxy, carbethoxy, alkoxy and alkanoyl, 
R^ is selected from the group consisting of hydrogen, methyl 

q 4 5 

and ethyl, and R is hydrogen, R is methoxy and R is methyl 
or R^ is methyl, R^ is methoxy and R^ is hydrogen. 

15 

A fourth preferred group of compounds of the general formula 

1 2 

III are those wherein R and R are the same or different 
and are each selected from the group consisting of hydrogen, 
alkyla halogen, carbomethoxy,, carbethoxy, alkoxy, and alkanoyl, 
20 R^ is selected from the group consisting of hydrogen, methyl 
and ethyl, R and R are hydrogen and R is methoxy, 

A fifth preferred group of compounds of the general formula 

12 

III are those wherein R and R are the same or different 
25 and are each selected from the group consisting of hydrogen, 

alkyl, halogen, carbomethoxy, carbethoxy, alkoxy, and alkanoyl, 
R^ is selected from the group consisting of hydrogen, methyl 
and ethyl, and R^ and R^ are methyl and R^ is hydrogen. 

30 A sixth preferred group of compounds of the general formula 

1 2 

III are those wherein R and R are the same or different 
and are each selected from the group consisting of hydrogen, 
alkyl, halogen, carbomethoxy, carbethoxy, alkoxy, and alkanoyl, 
R^. is selected from the group consisting of hydrogen, methyl 
35 and ethyl, R*^ and R^ are hydrogen and R^ is ethoxy, methoxy- 
ethoxy or ethoxyethoxy . 
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A seventh preferred group of compounds of the genePa^^^^ 

1 2 

formula III are those wherein R and R are the same or 
different and are each selected from the group consisting 
of hydrogen, alkyl, halogen, carbomethoxy , alkoxy, and 
5 alkanoyl, R^ is stlected from the group consisting of 

hydrogen, methyl', and ethyl, R^, R^, and R^ are all methyl. 

Compounds of formula III above may be prepared according to 
the following methods; 

10 

a) oxidizing a compound of formula IV 
,2 

R 





15 \l \-^Ts~%^ ^^^^ 

n/ R 

T o e *j * c 

wherein R , R"^ , R , R^/ R^, apd R have the mea.ninp,s given, 
20 to the formation of a compound of formula III. 

b) reacting a compound of the formula V 




25 R-"— 4- y — S-CH-M (V) 



12 6 

30 wherein R , R , and R have the meanings given above and 
M is a metal selected from the group consisting of K, Na 
and Li, with a compound of formula, VI. 

35 ^ ^'^^ (VII) 
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4 5 

wherein R"*, R , and R have the same meanings as given 
above, Z is a reactive esterified hydroxy group, to the 
formation of a compound of formula III; 



5 c) reacting a compound of the formula VII 

,2 



10 



(VII) 



1 2 

wherein R , and R 'have the same meanings as given above 
and is SH or a reactive esterified hydroxy group; with 
15 a compound of the formula VIII 

CVIII) 



20 




-J 



wherein R , R , R , and R have the same meanings as given 
2 

above, and Z is a reactive esterified hydroxy group or SH, 
to the formation of an intermediate of formula IV above, 
25 which then is oxidized to give a compound of formula III; 



d) reacting a compound of the formula IX 



2 
'2 



(IX) 



12 

wherein R and R have the same meanings as given above 
with a compound of the formula X 



/ 



HOOC-S-CH 
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(X) 



wherein R^, R^, R*, and have the same meanings as given 
above, to the formation of an intermediate of formula IV 
above, which then is oxidized to give a compound of formula 
10 III, which compound may be converted to its therapeutically 
acceptable salts, if so desired. 

In the reactions above, I, Z^, and Z^ may be a reactive, 
esterified hydroxy group which is a hydroxy group, esterified 
'15 with strong, inorganic or organic acid, preferably a hydro- 
halogen acid, such as hydrochloric acid, hydrobromic acid, 
or hydroiodic acid* also sulfuric 'dcid or a strong organic 
• sulfonic acid as a strong aromatic acid, e.g. benzen^- 
sulfonic acid, 4-bromobenzenesulfqnic acid or A^toluene- 

20 sulfonic acid. ' .. ' , 

The oxidation of the -sulfur atom in the chaii>s above to • 
sulfinyl (S-^0) takes place -in the presence of an oxidizing 
agent selected from the group ' consisting of nitric acid, 

25 hydrogen peroxide, peracids, perssters, ozone, dinitrogen- 
tetraoxide, iodosotenzene, N-halosuccinimide, 1-chlbrobenzo- 
triazole, t-butylhypochlorite, diazobicyclo-[2,2,21-octane 
bromine complex, sodium metaperiodate . selenium dioxide, 
manganese dioxide, chromic acid, cericammonium nitrate. 

30 bromine, chlorine, and sulfuryl chloride. The' oxidation 

usually takes place in a solvent wherein the oxidizing agent 
is present in some excess in relation to the product to be 
oxidized • 

35 Depending on the process conditions and the starting rnater- " 
ials. the end product is obtained either as tha free base 
or in the acid addition salt, both of which are included 
within the scope of the invention. Thus, basic, neutral or 
or mixed salts may be obtained as well as hami,.mono, sesqu. 
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or polyhydrates . The acid addition salts of the new 
compounds may in a manner known per se be transformed into 
free base using basic agents siich as alkali or by ion 
exchange. On the other hand, t"he free bases obtained may 
form salts with organic or inorganic. aoids . In the prepare- 
tion of acid addition salts prefera.bly such acids are used 
which form suitable therapeutically acceptable salts. Such 
acids include hydrohalogen acids, sulfonic, phosphoric, 
nitric, and perchloric acids; aliphati c, alicyclic, aromatic, 
heterocyclic carboxy or sulfonic acids, such as formic, 
acetic, propionic, succinic, glycolic, lactic, malic,' 
tartaric, citric, ascorbic, maleic,. hydrdxymaleic, pyruvic, 
phenylacetic, benzoic, p-aminobenzoic, antranilic, 
p-hydroxybenzoic, salicylic or p-aminosalicylic acid, 
embonic, ; methanesulf oni c, ethanesulf onic, hydroxyethane- 
sulf onic, ethylenesulf onic, halogenbenzerresulf onic, toluene^ 
sulfonic, naphtylsulfonic or sulfanilic acids; methionine, 
tryptophane, lysine or argihine. 

These or other salts of the new compounds, as e.g. picrates,' 
may. serve as purifying agents of the free bases obtained. 
Salts of the bases may be formed, separated from solution, 
and then the free base can be recovered from a new salt 
solution in a purer state. Because of the relationship 
between the new compounds in free base form and their salts, 
it will be understood that the corresponding salts are 
included within the scope of the invention. 

Some of the new compounds may, depending on the choice of 
starting materials and prjDcess, be present as optical isomers 
or recemate, or if they contairv at least two asymmetric 
carbon atoms, be present as an isomer mixture Cracemate 
mixture ) . 

The isomer, mixtures (racemate mixtures) obtai ned* may . be 
separated into two stereoisomeric C'diastereomeric) pure 
racemates by means of chromatography or fractional crystal- 
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lization. 

The racemates obtained can be separated according to known 
methods, e.g. recrystallization from an optically active 
5 solvent, use of microorganisms, reactions with optically 
active acids forming salts which can be separated, separa- 
tion based on different solubilities of the diastereomers . 
Suitable optically active acids are the L- and D-forms of 
tartaric acid, di-o-tolyl-tartaric acid, malic acid, 
10 mandelic acid, camphorsulf onic acid or quinic acid. Prefer- 
ably the more active part of the two antipodes is isolated. 

The starting materials are known or may, if they should be 
new, be obtained according to processes known per se > 

15 

In clinical use the compounds of the invention are administ- 
ered orally, rectally or by injection in the form .of a 
pharmaceutical preparation which* contains an active component 
either as a free base or as a pharmaceut ically acceptable, 

20 non-toxic acid addition salt, such as hydrcchloride, lactate, 
acetate, sulfamate, in combination with a pharmaceutically 
acceptable carrier. The carrier may be in the form of a 
solid, semisolid or liquid .diluent, or a capsule. These 
pharmaceutical preparations are a further object of the 

25 invention. Usually the amount of active compound is betv^een 
0.1 to 95 % by weight of the preparation, bietv^een 0.5 to 20 
% by weight in preparations for injection and between 2 and 
50 % by weight in preparations for oral administration. 

JO In the preparation of pharmaceutical preparations containing 
a compound of the present invention in the form of dosage 
units for oral administration the compound selected may be 
mixed with a solid, pulverulent carrier, such as lactose, 
saccharose, sorbitol, mannitol, starch, amylopectin, 

A> cellulose derivatives or gelatin, as well as with an anti- 
friction agent such as magnesium stearate, calcium stearate, 
and polyethy leneglycol waxes. The mixture is then pressed 
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into tablets. If coated tablets are desired, the above 
prepared core may be coated with a concentrated solution 
of sugar, which may contain gum arabic, gelatin, talc, 
titanium dioxide or with a lacquer dissolved in volatile 
5 organic solvent or mixture of solvents. To this coating 
various dyes -may be added in order to distinguish among 
tablets with different active compounds or v;ith different 
amounts of the active compound present, 

10 Soft gelatin capsules may be prepared which capsules contain 
a mixture of the active compound or compounds of the 
invention and vegetable oil. Hard gelatin capsules may 
contain granules of the active compound in combination with 
a solid, pulverulent carrier as lactose, saccharose, sorbi- 

15 tol, mannitol, potato starch, corn starch, amylopectin, 
cellulose derivatives or gelatin. 

Dosage units for rectal administration may be prepared in 
the form of suppositories which contain the active substance 
20 in a mixture with a neutral fat base; or they may be prepared 
in the form of gelatin-rectal capsules which contain the 
active substance in a mixture with a vegetable oil or paraffin 
oil, 

25 Liquid preparations for oral administration may be prepared 
in the form of syrups or suspensions, e.g. solutions contain- 
ing from 0.2 % to 20 % by weight of the active ingredient 
and the remainder consisting of sugar and a mixture of 
ethanol, water, glycerol and propylene glycol. If desired, 

30 such liquid preparations may contain colouring agents, 

flavouring agents, saccharin and carboxymethylcellulose as 
a thickening agent. 

Solutions for parenteral administration by injection may be 
35 prepared as an aqueous solution of a v^/atersoluble pharma- 
ceutically acceptable salt of the active compound, prefer- 
ably in a concentration from 0.5 % to 10 % by weight. These 
solutions may also contain stabilizing agents and/or 
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buffering agents and may be manufactured in different 
dosage unit ampoules. 

Pharmaceutical tablets for oral use are prepdred. in the 
following manner: The solid substances are ground or sieved 
to a certain particle size, and the binding agent is homo- 
genized and suspended in a suitable solvent. The therapeut- 
ically active compounds and auxiliary agents are mixed with 
the binding agent solution. The resulting mixture is 
moistened to form a uniform suspension having the consist- 
ency of wet snow. The moistening causes the particles to 
aggregate slightly, and the resulting mass is pressed through 
a stainless steel sieve having a mesh size of approximately 
1 mm. The layers of the mixture are dried in carefully 
controlled drying cabinets for approximately ten hours to 
obtain the desired particle size and consistency. The 
granules of the dried mixture are sieved to remove any 
powder. To this mixture, disintegrating, antifriction and 
antiadhesive agents are added. . Finally , the mixture is 
pressed into tablets using a machine with the appropriate 
punches and dies to obtain the desired tablet size. The 
pressure applied affects the size of the tablet, its strength 
end its ability to dissolve in water. The compression 
pressure used should be in the range 0.5 to 5 tons. Tablets 
are manufactured at the rate of 20.000 to 200.000 per hour. 
The tablets, especially thpse which are rough or bitter, 
msy be coated with a layer of sugar or some other palatable 
substance. They are then packaged by machines having elect- 
ronic counting devices. The different types of packages 
consist of glass or plastic gallipots, boxes, tubes and 
spscific dosage adapted packages. 

Th'j typical daily dose of the active substance varies 
according to the. individual needs and the manner of adminis- 
tration. In general, oral dosages range from 100 to 400 
mg/djy of active substance and intravenous dosages range 
fron 5 to 20 mg/day^ 
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The following illustrates a preferred embodiment of the 
invention without being limited thereto. Temperature is 
given in degrees Centigrade. 

5 The starting materials in the examples found below were 
prepared in accordance with the following methods: 
(1) a 1,2-diamino compound, such as o-pheny lenediamine was 
reacted with potassium ethylxanthate (according to Org. 
Synth. Vol. 30, p. 56) to form a 2-mercaptobenzimidazole ; 
10 (2) the compound 2-chloromethy Ipyridi ne was prepared by 
reacting 2-hydroxymethylpyridine with thiony Ichloride 
(according to Arch. Pharm. Vol. 26, pp. 448-451 (1956)); 
(3) the compound 2-chloromethylbenzimidazole was prepared 
by condensing o-phenylenediamine with chloroacetic acid. 

15 

Example 1 

28.9 g of 2-[2-(4,5-dimethyl)pyridylmethylthio]-(5-acetyl- 
• -B-methyD-benzimidazole were dissolved in 16Q ml of CHCl^* 

20 24-4 g of m-chloroperbenzoic acid were added in portions 
while stirring and cooling to 5°C. After 10 minutes, the 
precipitated m-chlorobenzoic acid was filtered off. The 
filtrate was diluted with CH2CI2* washed with Na2C02 solu- 
tion, dried over Na2S0^ and evaporated in vacuo . The residue 

25 crystallized when diluted with CH^CN, and 2- [ 2- ( 4 , 5-di- 

methyDpyridylmethylsulf inyl] -(B-acetyl-B-methyDbenzimid- 
azole was recrystallized from CH^CN. Yield 22.3 g; m.p. 
15B°C. 

30 Examples 2-30 . 

The preparation of compounds of formula III labelled 2-26 
was carried out in accordance with Example 1 above. The 
compounds prepared are listed in Table 1 which identifies 
35 the sufastituents for these compounds. 
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Example 31 (method c) 

0.1 moles of 4-6-dimethyl-2-merceptoben2imida2ole were 
dissolved in 2D ml of water and 200 ml of ethanol contain- 
5 ing 0.2 moles of sodium hydroxide. 0.1 moles of 2-chloro- 
methyl- (3, 5-dimethyl)pyridane hydrochloride were added and 
the mixture was refluxed for two hours. The sodium chloride 
formed was filtered off and the solution was evaporated in 
vacuo . The residue was dissolved in acetone and was treated 
10 with active carbon. An equivalent amount of concentrated 
hydrochloric acid was added, whereupon the mono-hydro- 
chloride of 2-[2-(3,5-dimethyl)pyridylmethylthio]-(4/6-di- 
methyDbenzimidazole was isolated. Yield 0.05 .moles. 

15 This compound was then oxidized in accordance- with Example 1 
above to give the corresponding sulfinyl compound melting 
point 50-55°C. • 

Example 32 (method b) 
20 \ 

0.1 moles of 2- [Li-methylsulf inyl] (S-acetyl-S-methyl)- 
benzimidazole were dissolved -in- 150 mis of benzene*. 0.1 moles 
2-chloro- ( 3, S-dimethyDpyridine were added and the mixture 
was refluxed for two hours. The lithiumchloride formed was 
25 filtered off, and the solution was evaporated in vacuo . 

The residue was crystallized from CH^CN, and recrystal 1 ized 
from the same solvent. Yield 0.82 moles of 2- [2- ( 3, 5-di- 
methyDpyridylmethylsulfinyl] - (5-acetyl-6 -methyl )benzimid- 
azole melting at 171°C. 

30 

Example 33 (method d) 

23.4 g of .2- [2-(3,4,5-trimethyl)pyridylmGthylthio] .formic acid 
and 16. B g of o- (5-acetyl-6-methyl)phenylenediamine were 
35 boiled for 40 minutes in 100 ml of 4N HCl. The mixture was 
cooled and neutralized with ammonia. The neutral solution 
was then extracted with ethyl acetate. The organic phase was 
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treated with active carbon and evaporated in vacuo. The 
residue was dissolved in acetone whereupon an equivalent 
of concentrated HCl was added. The precipitated hydro- 
chloride was filtered off after cooling and the salt was 
5 recrystallized from absolute ethanol and some ether. Yield 
of 2-I2-(3,4,5-trimethylpyridyl)methylthio]-(5-acetyl-6- 

methyDbenz^imidazole was 6.5 g. 

This compound was then oxidized in accordance with Example 1 
10 above, to give the corresponding sulfinyl derivative. 
M.p. 190°C.: 

I 

Example 34 (method c) 

15 22.0 g of 2-mercapto-(5-acetyl-6-methyl)benzimida2ole and 
19.5 g of chloromethyi(4,5-dimethyl)pyridine hydrochloride 
were dissolved in 200 ml of 95 h ethanol. 8 g of sodium 
hydroxide in 20 ml of water were added, whereupon the solu- 
tion was refluxed for two hours. The sodium chloride formed 

20 was filtered off and the solution was evaporated in vacuo. 
The residue, 2-l2-(4,5-dimethylJpyridylmethylthio]-C5-acetyl- 
6-methyl)ben2imida20le, was recrystallized from 70 % ethanol. 
Yield 10.5 g. 

25 This compound was then oxidized in accordance with Example 1 
above, to give the corresponding sulfinyl derivative. 
M.p. 158°C. 
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Biological effect 

The compounds of the invention possess worthwhile thera- 
peutic properties as gastric acid, secretion inhibitors as 
5 demonstrated by the .following, tests • To determine the 

gastric acid secretion inhibitory properties, experiments 
have been performed on conscious dogs provided with gastric 
fistulas of conventional type and duodenal fistulas, the 
latter ones used -for direct intraduodenal administration 

ID of the test compounds. After 18 hours starvation and depMv- 
ation of water the dogs were given a subcutaneous infusion 
of pentagastrin (1-4 nmol/kg, h) lasting for 6-7 hours. 
Gastric juice was collected in consecutive 30 minutes 
samples. An aliquot of each sample was titrated with 0.1 N 

15 NaOH to pH 7.0 for titrable acid concentration using an 
automatic titrator and pH-meter (Radiometer, Copenhagen, 
Denmark). Acid output, was calculated as mmol H /SO minutes. 
The percent inhibition compared to control experiments was ■ 
calculated for each compound and th« peak. inhibitory effect 

20 is given in Table 2 below. The test compounds, -suspended in 
0.5 \ Methocel® (methyl cellulose), w6re given ^intraduoden- 
ally in doses from 4-20 pmol/kg when the secretory response 
to pentagastrin has reached a steady level. 

25 In the test prior known compounds were compared with the 
compounds of the present invention as will be evident from 
the Table 2 below.. 



30 The following gastric acid inhibiting effect data were 

obtained for a number of compounds tested according to the 
method described. 
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Ex. 


„1 
R 


R-^ 


r'' 


R^ 


R^ 


R^ 


.Oose 
JLimol/k^ 


E-Ffect 
% inhi 




1 


S-COCH^ 


6-CH3. 


H 


H 


CH3 


CH3 


~ 2 ■ 


90 




4 


S-COCH^ 


B-CH3 


H 


GH3 


CH3 


H 


1 


60 




7 


S-COCHg 


B-CH3 


H. 


CH3 


H 


CH3 


2 


100 




6 


s-cacH^ 


B-CH3 


H 


CH3 


CH3 


CH3 


4 


100 


15 


9 


5-CQCH3 


B-CH3 


H 


H 


OCH3 


H 


2 


95 




11 


5-COCH3 


B-CH3 


H 


CH3 


OCH3 


CH3 


0.5 


70 




X • 


5-COCH3 


6^CH3 


H 


H 


CH3 


H . 


20 


30 




X 


5-COCH^ 
3 


6-CH^ 


H 


H 


H 


LH3 


Q 


on 


20 


2 


5-COOCH3 


6-CH3 


H 


H . 


CH3 


CH3 


2 


60 




5 


5-COOCH3 


6.CH3 


H 


CH3 


CH3 


H . 


2 


90 




12 


5-COOCH3 


6-CH3 


H 


CH3 


H 


CH3 


2 


70 




X J 


c — pnnf**u 
3 LUULn^ 


6-CH3 


H 




CH3 


CH3 


4 


80 




14 


5-C00CH3 


6-CH3 


H 


H 


OCH3 


H 


. 2 


100 


25 


15 


5-C00CH3 


6-CH3 


H 


H 0C-,H^ 


H 


4 


75 




16 


5-C00CH3 


6-CH3 


H 


CH3 


DCH3 


H 


0.5 


65 




17 


S-COOCH^ 


6-CH3 


H 


CH3 


OCH3 


CH3 


0,5 


90 




18 


5-CDOCH3 


B-CH3 


H 


H 


OCH3 


CH3 






30 


X 


S-CDOCHg 


6-CH3 


H 


H 


H 


C"3. 


4 


50 


X 


5-COOCH3 


B-CH3 


H 


Br 


H 


H 


4 


0 




6 


4-CH3 


6-CH3 


H 


CH3 


H 


CH3 


4 


40 




10 


4-CH3 


6-CH3 . 


H 


H 


QCH3 


H 


2 


40 




X 


4-CH3 


6-CH3 


H 


H 


H 


H 


4 


30 


35 


X 


4-CH3 


6-CH3 


H 


H 


H 


CH3 


12 


50 



cont . 
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Ex R" 



!x. 



.5-COOCH, 



5-CDOCH. 



10 



15 



5-GOOCH3 H 



21 5-CQCH3 
.5-COCH3 

22 5-OCH3 

23 5-OCH3 
X 5-bCH, 



20 



24 

X 

25 

X 

28 
2& 
27 
29 



5-CH3 
5-CH3 



R.2 




r3 


r^ 


r5 


H 


H 


u 
M 






H 


H 


CH3 


H 


CH3 


H 


H 


CH3 


QCH3 


CH3 


H 


H 


• H . 


H 


CH3 


H 


H 


K . 


H 


H 


H 


u 
n 


LH3 


ULH3 


1,113 


H 


H 


H 


H 


CjH 


H 


H 


H . 


OCH3 


CH3 


H 


H 


CH3 


OCH3 


CH3 


H 


IH 


H 


CH3 


H 


H 


•H 


CH3 


OCH3 


CH3 


H 


H 


-• H 


H 
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Dose Effect 
pmol/kg % inhibition! 



H 
H 



H 
H 

5'C00G2H5 H 
5-Cl. H 
5-CH3 H 
H 



'3 

5-COOCH 



H 
H 
H 
H 
H 

CH, 



CH3 OCH3 
H H 
CH3 OCH3 
CH, OCH 



CH3 
H 

CH, 
CH. 



3 «w..3 -.3 
H OE2H4OCH3 H 



CH3 H 



CH. 



4 
2 

0.5 

20 
20 

0.5 

20 

0.5 

.20 

0,5 
4 

0.5 
4 

0.5 
0.5 
0.5 
0,5 



100 
60 
55 
90 
50 

50 
40 

55 
10 

. 50 
50 

60 
50 
50 

25 
30 
40 



X denotes a 



25 



Example 35 



previously known compound 



30 



35 



A syrup containing 2 % (weight per volume) of active 
substance was prepared from the following ingredients: 

2-[2-U,5-dimBthyl]pyridylmBthylsulfinyll- 
-(5-acetyl-6-mBthyllben2imidazole • HCl 

Saccharin 
Sugar 
Glycerin 

Flavouring agent 
Ethanol 96 % 

Distilled water (sufficient to obtain a final 

volume of 100 ml) 



2. 

0. 

30, 
5 
0 

10 



0 g 
6 g 
0 g 
0 g 
.1 E 
.0 ml 
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Sugar, saccharin and the acid addition salt were dissolved 
in 60 E of warm water. After cooling, glycerin and a solu- 
tion of flavouring agents dissolved in ethanol were added. 
To the mixture water was added to obtain a final volume of 
5 100 ml. 

The above given active substance may be replaced with other 
pharmaceutically acceptable acid addition salts. 

10 Example 36 

2-l2-[3,4-dimethyl)pyridylmethylsulfinyl]-C5-acetyl-6- 
-methyDbenzimidazole . HCl (250 g) was mixed with lactose 
(175.8 g), potato starch (169.7 g) and colloidal silicic 
15 acid (32 g) . The mixture was moistened with 10 % solution 
of gelatin and was ground through a 12-mesh sieve. After 
drying, potato starch (160 g), talc (50 g) and magnesium 
stearate (S g) were added and the mixture thus obtained was 
pressed into tablets (10.000), with each tablet containing 
25 mg of active substance. Tablets can be prepared that 
contain any desired amount of the active ingredient. 



20 



Example 37 , . 

25 Granules were prepared from 2- [2- (3, 5-dimethyl )pyridy 1- 

methylsulfinylhS-acetyl-6-methyl)ben2imidazole-p-hydroxy- 
benzoate (25P g), lactose (175.9 g) and an alcoholic solu- 
tion of polyvinylpyrrolidone (25 g) . After drying, the 
granules were mixed with talc (25 g), potato starch (40 g), 
arid magnesium stearate (2.50 g) and were pressed into 10.000 
tablets. These tablets are first coated with a 10 % alcoholic 
solution of shellac and thereupon with an aqueous solution 
containing saccharos? (45 %), gum arabic (5 %D, gelatin (4%), 
and dyestuff (0.2 Talc and powdered sugar were used for 

35 powdering after the first five coatings. The coating was then 
covered with a 66 k sugar syrup and polished with a solution 
of 10 h carnauba wax in carbon tetrachloride. 



30 
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Example 36 

2-I2-(3,5-dimBthyr)pyridyIpethylBulfinylJ-(5-acBtyl-B- 
-methyDbenzimid^role hydrochloride tl gl, sodium chloride 
(0.6 g) and ascorbic acid (0.1 g) were dissolved in 
sufficient amount of distilled water to give 100 ml of 
solution. This solution, which contains ID mg of active 
substance for each ml, was used in filling ampoules, which 
were sterilized by heating at 120°C for 20 minutes. 
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1. A compound of formula III 




(HI) 



or a therapeutically acceptable salt thereof in which 
R and R are the same or different and are selected 
from the group consisting o-F hydrogen. ■ alky 1 . halogen, 
carbomethoxy. carbethoxy, alkoxy. and- alkanoyl in any 
position, R is selected from the grgup consisting of 
hydrogen, methyl. and ethyl , R^. r^^ r5 
same or different and are each selected from the group 
consisting of hydrogen, methyl, methoxy. ethoxy.' 
mfethoxy-ethoxy and ethoxy-ethoxy whereby R^, R^. and R^ 
are not all hydrogen, and whereby when two of R^. R^, 
and R are hydrogen, the third of R^, r"*, and R^ is 
not methyl. 

2. A compound according to . claim 1, wherein R^ . and R^ 
are same or different and are each selected from the 
group consisting of hydrSgen, alkyl, carbomethoxy, 
alkoxy, and alkanoyl in any position, whereby R^ and 
R are not both hydrogen, R^ is hydrcgen. and R^, R*. 
and R are the same or different and are each selected 
from the group consisting of hydrogen, methyl, methoxy, 
and ethoxy. whereby R^, r^, and R^ are not all hydrogen 
and whereby when two of R^, R^*, and R^ are hydrogen, 
the third of r3. r'^,. god are not methyl. 
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12 

3. A compound according to claim 1, wherein R , R ^ and 

B 3 5 

R have the meanings given and R and R are methyl and 

•> 4 

J R is methoxy. 

* 12 

% 5 4. A compound according to claim 1, wherein R, R , and 

i B 4 3 

■J R have the 'meanings given, R is methoxy, and R is 

y 5 5 3 * 

:i hydrogen and R is methyl, or R is hydrogen and R is 

1 methyl. . . ' 



.1 



10 5. A compound according to claim 1 or a therapeutically 

*i 12 6 

,3 acceptable salt thereo.f in which R , R , and R have the 

'4 ' 3 5 4 

;] meanings given, R ^nd R are hydrogen, and R is methoxy. 



ethoxy,. methoxyethoxy or ethoxy-ethoxy • 

• • • 

15 6. A compound acdordlng to claim 1 or a- therapeutically 

1*2 6 

acceptable salt thereof in which R , R ,and R have the.*' 



3 5 4 

i meanings given, and R , and R are methyl and R is 



hydrogen.' 



20 7. A compound according to claim 1 and selected from the 
group consisting of . - 

2-[2-(3,4-dimBthyl) - pyridylmethylsulf inyll-(5-acetyl"6r . 
-methyl ) -ben^imi dazole, 

2-[2-(3,5-dimethyl)-i3yridylmethylsulf inyl]-(4,6-dimethyI)- 
^ 25 -ben7imidazoie, 

2-[2- (4,5-dimBthyl]-pyridylmathylsulfinyl]"(5-carbomethoxy) 
"benzimidazole, ' 

2-[2-(4,5-dimethyl)-pyridylmethylsulfinyll-(5-acetyl-6- 
-methyl) -be nz imidazole , 
30 2- [2-(4,5-dimethyl)-pyridylmethylsulf inyll-CS-carbomethoxy- 
S-methyl) -benzimidazole, 

2-[2-(3,4-dimethyl)-pyridylmethylsulf inyl] •'(5-carbomethoxy- 
-6-methyl) -benzimldazole, 

2-t2-(3,S-dimethyl3-pyridylmethylsulfinyll-(5-acetyl"6- 

3^ methyl) -benzimidazole, 

2-[2-(3,4 ,5-trimethyl) -pyridylmethylsulfinyl] -(5-acetyl-6- 
-methy 1 ) - benzimidazole. 
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5 2-[2-{»-methoxy)-pyridylmethylsulfinyll-(5-acetyl-6-mBthyl)- 
-benzimidazola 

2- [2-C4-methQxy)-pyridylni8thylsulfinyl] -(4.6-dimBtnyl) 
-benzimidazole 

2- f 2- ( 3, 5-difnethyl-4 -methoxy ) -pyrl dylmethylsulf Inyl J - (5- 
10 acetyl -6-mBthyl)-ben2imidazole, 

2- ( 2- ( 3, 5-dimethyl ) -pyri dylmethylsulf inyl J - ( 5-ca^bomethoxy- 
- 6-methyl ) -behzimi dazole, 

2-[2-[3,4,5-trimethyl)-pyr:idylm8thylsulfinylJ-(5-carbomethoxy 
-B-methyl) -bcnz imidazole, 

15 2-[2-(4-methoxy)-pyridylmBthylsulfinyl]-(5-carbom9thoxy-B- 
methyD-benzimidazole, 

2-[2-(4-ethoxy)-pyridylmethylsulfinyll-(5-carbon,ethoxy-6- 
met hyl) -benzimi dazole, 

2-(2-(3-methyl-4-methoxy)-pyridylmethylsulfinylJ-(5-carbo- 
20 fnethoxy-e-methyD-benzimidazole,. • 

2-[2-(3,5-dimBthyl-4-m8thoi<y]-pyridylmethylsulfinyl3-(5-carbo- 
methoxy-6-methyl) -benzimi dazple, 

2- [2- (4-mBthoxy-5-methyn -pyri dylmethylsulf inylj -(5-carbo- 
methoxy-B-methyl) -benzimidazola, 
25 2- [ 2- ( 3, 5-dimethyl ) -pyridylmathy Isulf i ny 1] - ( 5-carbomethoxy ) - 
-benzimidazole, 

2-C2-(3,5-dimethyl-4-methoxy)-pyridylmethy]sulfinylJ-.(.5-carbo- 
methoxy) -benzimidazolB, 

2- [2- ( 3, S-dimethyl-4-methoxy) -pyri dylmethylsulf inyl] -(5- 
30 acutylj-benzimidazole, 

2- 12- (4-methoxy-5-methyl)-pyri dylmethylsulf inyl] -(5-methbxy)- 
-benzimidazole, 

2- I2-(3,5-dimethyl-4-methoxy) -pyri dylmethylsulf inyl] -(5- 
-methoxy] -benzimidazole, 

35 2-(2-(3,5-dim8thyl-4-methoxy)-pyridylmsthyl3ulfinyl] -(5- 
methyl) -benzimidazole, .. 

2- [2- (3, 5-dimethyl -4-methoxy 3 -pyridylmathy Isulf inyl] -benzi- 
midazole, • - ' 

2- ( 2- ( 3, 5-dimethy 1-4 -me thoxy) -pyri dylmethylsulf inyl] -(5- 
chloroJ-benzimidazole 
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B. A pharmaceutical preparation for inhibiting gastric 
acid secretion, characterized in that it contains as 
active agent a compound of formula III 



R- 




(III> 



10 ■ 

or a pharmaceutically acceptable non-toxic acid addition 
salt thereof in a ' therapeutically effective amount in 
which and- are the same or different and are selected 

15 from the group consisting of hydrogen/ alkyl, halogen, 
carbomethoxy, carbethoxy, alkoxy, and alkanoyl in any. 
position, is selected from the group consisting of . 
hydrogen, methyl, and ethyl R^. R^ and R are the same 
or different and are each selected from the group con- 

20 sisting of by.drogen, methyl, methoxy, ethoxy. methoxy- 
ethoxy, and ethoxy-ethoxy whereby R^ R^,and R are^not • 
all hydrogen, and whereby when two of R , R , and R 
are hydrogen, the third of R^ r\ and R is not methyl. 

25 9. A pharmaceutical preparation according to claim 8 

wherein the active ingredient is selected from the group 
consi3ting of 
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2- 1 2- (3,4 ^dimethyl ) -pyridyln^ethylsuif inylj - ( 5-ac8tyl-6- 
-methyl ) -benzimidazole, 

2-I2-(3,5-dim8thyl)-pyridylmBthylsulfinylI-(4.6-dimethyl) 
-ben2in>idazolBt 

5 2-r2-(4,5-dim6ithyn-pyridylniathylsulfinylIM5^carbon^ 
-benzimidazole, . 

2- [2rr4,5-dim8thyl)-pyrldylmethylsulf inyl] -(S-acetyl-B- 
TnethyD-benzimicJazolB* : 

2-(2-{4,5-dimBthyl)-pyridylmethyJsulf inyl^-(5-ca^bomethoxy- 
^° B-methylJ-benzimidazole, - 

2-[2-(3,4-dimethyl)-pyridylmBthylaulfinylJ:-(5-carbomethoxy- 
-6-methyl ) -benzimidazoler 

2- [2-(3V5'dim8thyl )-pyri dylmsthylsulf iny I] - 1 S'-acety l-g- 
msthyl ) -ban/ imida/ple^ 

15 2- [2-13,4, 5-trim6thyl);rpyridylmethylsulfinya] -( 5-ac8tyl-6- 
-methyl J -be nz imidazole, 

2- {2-(4-methoxy ) -pyridylmethylaulf inyl] -(5-acetyl -6 -methyl ] - 
- be nz imidazole, 

2-[2-(4-methoMy)-pyrldylmBthylsulf inyll-(Aye-damBthyl)-benzi- 
20 midazole, 

2- I2-(3,5-dimBthyl-4-m8thoxy)-pyridylm8thylsulf inyl] ^{.5- 
ac6tyl-6-methyl)-bBnzimidazole, 

2- I2-(3,5-dimethyl) -pyridylmethylsuif inyll-( S-carbomethoxy- 
-5-methyl) -benzimidazole^ . 
25 2- (2-r3.4,5'trimBthyl3-pyridylmethylsulf inyl] - ( ^-carbomethoxy 
-6-metbyl) -benzimidazolB, 

2- [2-(4-methoxy) -pyrldylmethylsulfinyl3-|5"carbomethoxy-6- 
-methyD-benzimidazdle; • ' 

2- f2-[4-Gthoxy)-pyri dylmethy Isulf iny IJ- ( S-carbomethoxy-B- 
30 -methyl ) 'ben^imidazolB, 

2-[2-(3-methyl-4-mBthoxy)-pyridylmethylsulfinyl] -(S-carbo- 
methoxy-B-mBthyiy-benzimldazole, 

2- I2-(3,5-dimethyl-4-mBthoxy)-pyridylmBthyl6ulfinyll-(5-carbo 
methoxy-B-methYD-bsnzimidazQle, ^ 

35 2-I2-(4-methoxy-5-methyl)-pyridylmethylsulfinyll -(5-carbO" 
mBthoxy-6-methyD-b6nzimidazol8, 



0.005129 

2-l2-(3,5-din,ethyl)^pyridylm8thylsulfinyl]-(5-carbometho?cy) 
-benzimidazole, 

2-[2-(3.5-dim8thyl-4-m8thoxy)-pyridylrn8thylsulfinylJ-(5- 

carbomethoxyl-benzimidazple, 
5 2-[2-0.5-dimBthyX-4-mBthoxyT-pyridy.lmethylsulfinyl].-C5- 

acetyD-benzimidazole, 

2-l2-C4-n,ethoxy-5-mathyl)-pyridylmathyls.ulfinyll-t5-methoxy) 
-banzimidazole, 

2-l2-(3,5-dimethyi-4-methoxy]-pyridylmethylsulfinyll-(5- 

10 methoxyJ-banzimidazolB, 

2-l.2-(3.5-dimBthyl-4-n»8thoxy):-pyridy.amethylsulfinyl]-(5- 

methyD-benzimidazole, . 
2-[2-(3,5-dimethyI-4-mBthoxy]-pyridylmBthylsulfinyl]-benzi- 

midazols, • ' 

15 2-I2-(3.5-dim8thyl-4-m8thoxyX-pyridyliii8thylsulfinyl.]-(5- 

' chloroD-bBnzimidazolB, 

or a pharmaceutically accBptablB nQn-toxic addition salt 
therpof . ...... 
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10 ► IntermsdiatBS of ths formula 




30 wharein and R^. preferably in 3. to 5 position, are the 
same or dif-ferent and are selected from the group con- 
sisting of hydrogen, alkyl, halogen, carbomethoxy . carb- 
ethoxy. alkoxy and- alkanoyl, R^ is salected f rom^the^group 
consisting of hydrogen, methyl, and ethyl, and R , R . 

35 and R^ are the same or different and are selected from 

the group consisting of hydrogen, methyl, msthoxy, sthoxy, 
methoxy-Bthoxy. and ethoxy-ethoxy whereby R , R , and R 



are not all hydrogen when two of R^, R^, and R^ are 
hydrogen, the third of r3, R^ and is not methyl. 
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Substituted pyridylsulf inylbenzimidazoles having gastric acid secretion properties, 
pharmaceutical preparations containing same, and intermediates for their preparation 

The present invention relates to new compounds having valuable properties in affecting gastric acid 
secretion in mammals, including man and pharmaceutical preparations containing said novel 
compounds, as well as intermediates for their preparation. 

The object of the present invention is to obtain compounds which affect gastric acid secretion, and 
which inhibit exogenously or endogenously stimulated gastric acid secretion. These compounds can 
be used in the treatment of peptic ulcer disease. 

It is previously known from DE-A25 04 252 and 2548 340 (AB HASSLE) that compounds of the 
formulas I and II 




25 wherein and are each hydrogen, alkyi, halogen, cyano, carboxy, carboxyalkyi, alkoxycarbonyl, 
alkoxycarbonyialkyi, carbamoyl, carbamoyloxy, hydroxy, alkoxy, hydroxyalkyi, trifluoromethyi or acyl 
in any position, R3 is hydrogen, alkyI, acyl, alkoxycarbonyl, carbamoyl, alkylcarbamoyl, 
dialkylcarbamoyi, alkylcarbonylmethyl, alkoxycarbonylmethyl, or alkylsulphonyl, and R* is straight or 
branched alkylene groups having 1 to 4 carbon atoms, whereby at most one methylene group is 

30 present between S and the pyridyl group, and whereby the pyridyl group may be further substituted 
with alkyI or halogen, posses inhibiting effect of gastric acid secretion. 

It has now, however, surprisingly been found that the compounds defined below posses a still 
greater inhibiting effect than those given above. 
Compounds of the invention are those of the general formula III 



35 



40 



45 



R._^^ y^S-CH^^J (HI) 
H 



or a therapeutically acceptable salt tliereof, wherein and R^ are same or different and are each 
hydrogen, alkyI, halogen, methoxycarbonyl, ethoxycarbonyl, alkoxy, or alkanoyi, R^ is hydrogen, 
methyl, or ethyl, and Rl R* and RS are same or different and are each hydrogen, methyl, methoxy, 
ethoxy, methoxyethoxy or ethoxyethoxy, whereby R^, R*, and RB are not all hydrogen, and whereby 
50 when two of R3, R^ and RS are hydrogen, the third of Rl R* and RS Is not methyl. 

AlkyI R^ and R^ of formula III are suitably alkyI having up to 7 carbon atoms, preferably up to 4 carbon 
atoms. Thus, alkyI R may be methyl, ethyl, n-propyl, isopropyl, n-butyl or isobutyl. 
Halogen R' and R^ is chloro, bromo, f luoro, or iodo. 

Alkoxy Ri and R^ are suitably alkoxy groups having up to 5 carbon atoms, preferably up to 3 carbon 
55 atoms,8smethoxy, ethoxy, n-propoxy, or isopropoxy. 

AlkanoyI R^ and R^ have preferably up to 4 carbon atoms and are e. g. formyl, acetyl, or propionyl, 
preferably acetyl. . . ^ 

A preferred group of compounds of the general formula III are those wherem R^ and R^ are the same 
or different and are each hydrogen, alkyl. methoxycarbonyl, alkoxy, or alkanoyi, whereby R^ and R^ are 
60 not both hydrogen, R6 is hydrogen, and R3, R*, and R^ are the same or different and are each hydrogen 
methyl, methoxy, or ethoxy. whereby R^ R*, and R^ are not all hydrogen, and whereby when two of R3, 
R* and R^ are hydrogen the third of R\ R*, and RS is not methyl. 
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A second preferred group of compounds of the general formula III are those wherein R' and R2 are 
the same or different and are each hydrogen, alkyi, halogen, nnethoxycarbonyl. ethoxycarbonyl. 
alkoxv or alkanoyl. R^ is hydrogen, methyl, or ethyl. R^ is methyl. R* is methoxy. and is methyl 

A third preferred group of compounds of the general formula III are those wherem R' and R^ are the 
same or different and are each hydrogen, alkyi, halogen, methoxycarbonyl, ethoxycarbonyl a koxy or 
alkanoyl, R" is hydrogen, methyl or ethyl, and R^ is hydrogen. R* is methoxy and Rs is methyl or R^ is 
methyl, R* is methoxy and RS is hydrogen. . „, .Qz^rotho 

A fourth preferred group of compounds of che yeiieral formula III are those wherein R' and R2 are the 
same or different and are each hydrogen, alkyI, halogen, methoxycarbonyl, ethoxycarbonyl, alkoxy, or 
alkanoyl R^ is hydrogen, methyl or ethyl, R^ and R5 are hydrogen and R* is methoxy. 

A fifth preferred group of compounds of the general formula III are thoss wherein R' and R^ are the 
same or different and are each hydrogen, alkyi, halogen, methoxycarbonyl, ethoxycarbonyl. alkoxy or 
alkanoyl, is hydrogen, methyl, or ethyl, and R^ and R^ are methyl, and R« is hydrogen. 

A sixth preferred group of compounds of the general formula III are those wherein R' and R^ are the 
same or different and are each hydrogen, alkyi, halogen, methoxycarbonyl, ethoxycarbonyl, alkoxy, or 15 
alkanoyl, R6 is hydrogen, methyl, or ethyl, R^ and RS are hydrogen and R* is ethoxy. methoxyethoxy or 

^*A°seventhpreferred group of compounds of the general formula III are those wherein R' and R^ are 
the same or different and are each hydrogen, alkyi. halogen, methoxycarbonyl. alkoxy, or alkanoyl, R^ 
is hydrogen, methyl, or ethyl, R3,R* and are all methyl. 20 
Compounds of formula III above may be prepared according to the following methods: 



a) oxidizing a compound of formula IV 



(IV) 



R" 

H 




Z 



10 



25 



30 



35 



wherein Ri, R^, RB. Rl R<. and RS have the meanings given, to form a compound of formula HI. 
b) reacting a compound of the formula V 

O 

Ri-^^^V-S— CH— M (V) 

I R* 
H 

wherein R', R^, and R6 have the meanings given above and M is a metal selected from K. Na and Li, 
with a compound of formula VI. 

R* 

I R' 

(VI) 



45 



50 



55 



wherein R^, R* and R^ have the same meanings as given above, Z is a reactive esterified hydroxy 
group, to form a compound of formula ill; 
c) reacting a compound of the formula VII 

R^ 

R'-^^'^^Z' (Vro 60 

H 

wherein R'. and R^ have the same meanings as given above and is SH or a reactive esterified 65 
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hydroxy group, with a compound of the formula VIII 



(VIII) 



Z'— c 

wherein R3, R*, and Rs have the same meanings as given above, and is a reactive esterified 
hydroxy group or SH, to form an intermediate of formula IV above, which then is oxidized to give a 
compound of formula III; 
d) reacting a compound of the formula IX 



(IX) 



20 NH2 

wherein R' and R^ have the same meanings as given above with a compound of the formula X 



1 R' 



(X) 

HOOC- 



wherein Tr, R^. R* and RS have the same meanings as given above, to form an intermediate of 
formula IV above, which then is oxidized to give a compound of formula III, which compound may 
be converted to its therapeutically acceptable salts, if so desired. 



In the reactions above, Z, Z\ and Z^ may be 9 reactive, esterified hydroxy group which is a hydroxy 
group esterified with strong, inorganic or organic acid, preferably a hydrohalogen acid, such as 
hydrochloric acid, hydrobromic acid, or hydroiodic acid, also sulfuric acid or a strong organic sulfonic 
acid as a strong aromatic acid, e. g. benzenesulfonic acid, 4-bromobenzenesulfonic acid or 
40 4-toluenesulfonic acid. 

The oxidation of the sulfur atom in the chains above to sulf inyl {S-* 0) takes place in the presence of 
an oxidizing agent as nitric acid, hydrogen peroxide, peracids, peresters, ozone, dinitrogentetraoxide, 
iodosobenzene, N-halosuccinimide, 1-chlorobenzotriazole, t-butylhypochlorite, diazobicyclo-[2,2,2]- 
octane bromine complex, sodium metaperiodate, selenium dioxide, manganese dioxide, chromic acid, 
45 eerie ammonium nitrate, bromine, chlorine, and sulf uryl chloride. The oxidation usually takes place in a 
solvent wherein the oxidizing agent is present in some excess in relation to the product to be oxidized. 

Depending on the process conditions and the starting materials, the end product is obtairied either 
as the free base or the acid addition salt, both of which are included within the scope of the invention. 
Thus, basic, neutral or mixed salts may be obtained as well as hemi, mono, sesqui or polyhydrates. The 
50 acid addition salts of the new compounds may in a manner known per se be transformed into free base 
using basic agents such as alkali or by ion exchange. On the other hand, the free bases obtained may 
form salts with organic or inorganic acids. In the preparation of acid addition salts preferably such 
acids are used which form suitable therapeutically acceptable salts. Such acids include hydrohalogen 
acids, sulfonic, phosphoric, nitric, and perchloric acids; aliphatic, alicyclic, aromatic, heterocyclic 
55 carboxy or sulfonic acids, such as formic, acetic, propionic, succinic, glycolic, lactic, malic, tartaric, 
citric, ascorbic, maleic, hydroxymaleic, pyruvic, phenylacetic, benzoic, p-aminobenzoic. antranilic, 
p-hydroxybenzoic, salicylic or p-aminosaiicylic acid, embonic, methanesulfonic, ethanesulfomc, 
hydroxyethanesulfonic, ethylenesulfonic, halogenbenzenesulfonic, toluenesulfonic, naphthylsulfonic 
or sulfanilic acids; methionine, tryptophane, lysine or arginine. 
60 These or other salts of the new compounds, as e. g. picrates, may serve as purifying agents of the 
free bases obtained. Salts of the bases may be formed, separated from solution, and then the free 
base can be recovered from a new salt solution in a purer state. Because of the relationship between 
the new compounds in free base form and their salts, it will be understood that the corresponding salts 
are included within the scope of the invention. 
65 Some of the new compounds may, depending on the choice of starting materials and process, be 
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present as optical isomers or racemates, or if they contain at least two asymmetric carbon atoms, be 
present as an isomer mixture (racemate mixture). ^ . . . ♦»,«^:e««,ori^ 

The isomer mixtures (racemate mixtures) obtained may be separated mto two stereoisomenc 
(diastereomeric) pure racemates by means of chromatography or fractional crystallization 

The racemates obtained can be separated according to known methods, e. g. recrystallization from 
an optically active solvent, use of microorganisms, reactions with optically active acids forming sal s 
which can be separated, separation based on different solubilities of the diastereomers. Suitable 
optically active acids are the L- and D-forms of tartaric acid, di-o-tolyl-tartaric acid f"/ '^^^'^'f ' 
mandelic acid, camphorsulfonic acid or quinic acid. Preferably the more active part of the two 

^"Ihe Sfn'^ma^^rials are known or may, if they should be new, be obtained according to processes 

""TdiS use the compounds of the invention are administered orally, rectally or by i"ie«ion i" the 
form of a pharmaceutical preparation which contains an active component either as a 
pharmaceutically acceptable, non-toxic acid addition salt, such as hydroch oride, ^^l^^^f-^^^'^'l' 
sulf amate, in combination with a pharmaceutically acceptable carrier. The earner may be in the form o 
a solid, semisolid or liquid diluent, or a capsule. These pharmaceutical Preparations are a further 
object of the invention. Usually the amount of active compound is between 0.1 to f ^y ««.ght of the 
preparation, between 0.5 to 20% by weight in preparations for injection and between 2 and 50% by 
weight in preparations for oral administration. nro«nt invBntion 

In the preparation of pharmaceutical preparations containing a compound of the Pr«s«nt '"vent on 
in the form of dosage units for oral administration the compound selected may be "'^ed «,f 
Du verulent carrier such as lactose, saccharose, sorbitol, mannitol, starch, amylopectm. cellulose 
Sedvatives or gdatin, as well as with an anti-friction agent 3"^= V^'^SrS coateT^^ 
stearate and polyethyleneglycol waxes. The mixture is then pressed into tablets. If coated tablets are 
deslTd the abXprepared core may be coated with a concentrated solution of sugar, which may 
con ain gur^ arabic. gelatin, talc, titanlL dioxide or with a lacquer dissolved in volatile orgamc so^ 
or mixture of solvents. To this coating various dyes may be added in order to distinguish among tablets 
with different active compounds or with different amount of the active compound P^es^"*; 

Soft gelatin capsules may be prepared which capsules contain a m xture of the active compound or 
compounds of the invention and vegetable oil." Hard gelatin capsules may co"^^'" 9^«""'«! °^.J^f 
active compound in combination with a solid, pulverulent carrier as lac ose. saccarose, sorbitol, 
mannitol, potato starch, corn starch, amylopectin, cellulose derivatives or gelatin 

Dosage units for rectal administration may be prepared in the form of ?"PP0S'^0"«/.*'^'^ f 
the active substance in a mixture with a neutral fat base, or they may be ^'^^"^^,1"}^^/°'^^^^^ 
gelatin-rectal capsules which contain the active substance in a mixture with a vegetable oil or paraffin 

""liquid preparations for oral administration may be prepared in the form °l^'^[*'P'l°l^^^^J^^^^ 
e. g. soluSons containing from 0.2% to 20% by weight of the active ^^^./J^^^r^^'^^^^^h 
consisting of sugar and a mixture of ethanol, water, glycerol and propylene glycol. If desired such 
nquW preparations may contain colouring agents, flavouring agents, saccharin and carboxymethylcel- 
lu ose as a thickening agent. ^ a 

Solutions for parenteral administration by injection may be prepared as an 
water soluble pharmaceutically acceptable salt of the active compound, preferably in a ooncentration 
from 0.5 to 100^ by weight. These solutions may also contain stabilizing agents and/or buffering agents 
and may be manufactured in different dosage unit ampoules. ..,ue.on,.<.c am 

Pharmaceutical tablets for oral use are prepared in the following manner: The solid substa"C«^^ 
ground or sieved to a certain particle size, and the binding agent 'J,^ 
Suitable solvent. The therapeutically active compounds and auxiliary agents 
binding agent solution. The resulting mixture is moistened to form a ""'^o^"" s"fP«"^'^" ^3^^ 
consisfenSy of wet snow. The moistening causes the particles to aggregate slightly J"^ the result^^^^^^ 
mass is pressed through a stainless steel sieve having a mesh size of approximate y1 "i'^; '!Y« « 
of the mixture are dried in carefully controlled drying cabinets for approximately hours to obtain 
the desired particle size and consistency. The granules of the dried mixture are sieved to reijove any 
powder. To this mixture, disintegrating, antifriction and antiadhesive agents 
mixture is pressed into tablets using a machine with the appropriate punches and d.es to obtain the 
desired tablet size. The pressure applied affects the size of the tablet, its f ength and "« jb. rty o 
dissolve in water. The compression pressure used should be m the range 0.5 to 5 tons. Tablets are 
manuf ac Ir^d at the rate of 20.000 to 200.000 per hour. The tablets, especially those ^h.ch rou^^^ 
bitter, may be coated with a layer of sugar or some other palatable substance They t^e" p^^^^^^^ 60 
by machines having electronic counting devices. The different types of packages consist of glass or 
plastic gallipots, boxes, tubes and specific dosage adapted packages. 

The woical daily dose of the active substance varies according to the Individual needs and the 
manners admTnistrr^^^ In general, oral dosages range from 100 to 400 mg/day of active substance 
and Intravenous dosages range fronn 5 to 20 mg/day. 
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The following illustrates preferred embodiments of the invention. Temperature is given in degrees 

Centigrades. ^ . u u x n 

The starting materials in the examples found below were prepared m accordance with the following 

methods: 

5 

(1 ) a 1 ,2-diamino compound, such as o-phenylenediamine was reacted with potassium ethylxanthate 
(according to Org. Synth. Vol. 30, p. 56) to form a 2-mercaptobenzimidazole; 

(2) the compound 2-chloromethylpyridine was prepared by reacting 2-hydroxymethylpyridine with 
thionyichloride {according to Arch. Pharm. Vol. 26, pp. 448-451 (1956)); 

W (3) the compound 2.chloromethylbenzimidazole was prepared by condensing o-phenylenediamine 
with chloroacetic acid. 

Example 1 

15 28.9 g of 2-[2-(4,5-dimethyl-pyridyl)methylthio]-5-acetyl-6-methyl-benzimidazote were dissolved in 
160 ml of CHCI3, 24.4 g of m-chloroperbenzoic acid were added in portions while stirring and cooling to 
5=*C. After 10 minutes, the precipitated m-chlorobenzoic acid was filtered off. The filtrate was diluted 
with CH2CI2, washed with Na^COa solution, dried over Na2S04 and evaporated in vacuo. The residue 
crystallized when diluted with CH3CN, and 2-[2-(4,5-dimethyl-pyridyI)rnethylsuifiny!]-5-acetyl-6-me- 

20 thyl-benzimidazoie was recrystallizedfrom CH3CN. Yield 22.3 g; m. p. 158°C. 



Examples 2— 30 

The preparation of compounds of formula III labelled 2-26 was carried out in accordance with 
Example 1 above. The compounds prepared are listed in Table 1 which identifies the substituents for 
these compounds. 

30 

Example 31 (method c) 

0.1 moles of 4-6-dimethyl-2-mercaptobenzimidazole were dissolved in 20 ml of water and 200 ml of 
ethanol containing 0.2 moles of sodium hydroxide. 0.1 moles of 2-chloromethyl-(3,5-dimethyl)pyridine 

35 hydrochloride were added and the mixture was ref luxed for two hours. The sodium chloride formed 
was filtered off and the solution was evaporated in vacuo. The residue was dissolved in acetone and 
was treated with active carbon. An equivalent amount of concentrated hydrochloric acid was added, 
whereupon the mono-hydrochloride of 2-[2-(3,5-dimethyl-pyridyl)-methylthio]-4,6-dimethyl-benzimid- 
azole was isolated. Yield 0.05 moles. 

40 This compound was then oxidized in accordance with Example 1 above to give the corresponding 
sulf inyl compound melting point 50—55*' C. 



45 Example 32 (method b) 

0.1 moles of 2-[Li-methylsulfinyl]5-acetyU6-methyl-benzimidazoIe were dissolved in 150 mis of 
benzene. 0.1 moles 2-chloro-(3,5-dimethyl)pyridine were added and the mixture was refluxed for two 
hours. The lithiumchloride formed was filtered off, and the solution was evaporated in vacuo. The 
50 residue was crystallized from CH3CN, and recrystallized from the same solvent. Yield 0.82 moles of 
2-[2-{3,5-dimethyl-pyridyl)methylsulfinyl]-5-acetyl-6-methyl-benzlmidazole melting at 171*0. 



55 Example 33 (method d) 

23.4 g of 2-[2-(3,4,5-trimethyl-pyridyl)methylthio]formic acid and 16.6 g of o-(5-acetyl-6-me- 
thyl)phenylenediamine were boiled for 40 minutes in 100 ml of 4N HOI. The mixture was cooled and 
neutralized with ammonia. The neutral solution was then extracted with ethyl acetate. The organic 
60 phase was treated with active carbon and evaporated in vacuo. The residue was dissolved in acetone 
whereupon an equivalent of concentrated HOI was added. The precipitated hydrochloride was f iltered 
off after cooling and the salt was recrystallized from absolute ethanol and some ether. Yield of 
2-[2-(3A5-trimethylpyridyl)methylthio]-5-acetyl-6-methyl-benzimldazole was 6.6 g. 
This compound was then oxidized in accordance with Example 1 above, to give the corresponding 
65 sulf inyl derivative. M. p. 190° C. 
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Example 34 (method c) 

22 0 g of 2-mercapto-5-acetyl-6-methyI-benzimidazole and 19.5 g of chloromethyl(4,5-dimethyl)pyri- 
dine hydrochloride were dissolved in 200 ml of 950^ ethanol. 8 g of sodium hydroxide in 20 ml of water 
were added whereupon the solution was refluxed for two hours. The sodium chloride formed was 
filtered off and the solution was evaporated in vacuo. The residue, 2-[2-{4,5-dimethyl-pyridyl)methyl- 
thiol-5-acetyl-6-methyl-benzimidazole, was recrystallized from 70% ethanoL Yield 10.6 g. 

This compound was then oxidized in accordance with Example 1 above, to give the correspondmg 
sulf inyl derivative. M. p. 1 58° C. 
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Biological effect 

The compounds of the invention possess worthwhile therapeutic properties as gastric acid secretion 
inhibitors as demonstrated by the following tests. To determine the gastric acid secretion inhibitory 
properties, experiments have been performed in conscious dogs provided with gastric fistulas of 
conventional type and duodenal fistulas, the latter ones used for direct intraduodenat administation of 
the compounds. After 18 hours starvation and deprivation of water the dogs were given a 
subcutaneous infusion of pentagastrin (1 —4 nmol/kg, h) lasting for 6—7 hours. Gastric juice was 
collected in consecutive 30 minutes samples. An aliquot of each sample was titrated with 0.1 N NaOH 
to pH 7.0 for titrable acid concentration using an automatic titrator and pH*meter (Radiometer, 
Copenhagen, Denmark). Acid output was calculated as mmol H-^-fGO minutes. The percent inhibition 
compared to control experiments was calculated for each compound and the peak inhibitory effect is 
given in Table 2 below. The test compounds, suspended in 0.5% Methocel® (registered Trade Mark for 
methyl cellulose), were given intraduodenally in doses from 4~20^mol/kg when the secretory 
response to pentagastrin has reached a steady level. 

In the test prior known compounds were compared with the compounds of the present invention as 
will be evident from the Table 2 below. 

The following gastric acid inhibiting effect data were obtained for a number of compounds tested 
according to the method described. 
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(Continuation) 



C V 

hx. 


K 


K 






IN. 




Dose 

•xmol/ 
kg 


Effect 

% inhi- 
bition 


5 


23 


5-0 CH, 


H 


H 


CHj 


OCHj 


CH, 


, 0.5 


65 






5-OCHj 


H 


H 


H 


CHj 


H 


20 


10 


10 


24 


S-CHj 


H 


H 


CH, 


OCHj 


CH, 


0.5 


50 




At 


5-CH3 


H 


H 


H 


H 


CH, 


4 


50 




25 


H 


H 


H 


CH3 


0CH3 


v^rl3 


U.J 


OU 


15 




H 


H 


H 


T T 

H 


H 


TT 

n. 


A 

'f 






28 


5-COOC2H5 


H 


H 


CH3 


OCHj 


CH, 


0.5 






26 


5-CI 


H 


H 


CH3 


OCHj 


CH, 


0.5 


25 


20 


27 


5-CH3 


H 


H 


H 


OC2H4OCH3 


H 


0.5 


30 




29 


5-COOCH3 


H 


CHj 


CH3 


H 


CH, 


0.5 


40 





25 



*) Denotes a previously known compound (DE-A 25 04 252 and 25 48 340). 



Example 35 

A syrup containing 2% (weight per volume) of active substance was prepared from the following 
ingredients: 



2-[2-(4,5-dimethyl-pYridyl)methyl8ulfinyl]- 

5-acetyl-6-methyl-ben2imidazole • HCI 

Saccharin 

Sugar 

Glycerin 

Flavouring agent 
Ethanol 98% 



2.0 g 
0.6 g 

30.0 g 
5.0g 
0.1 g 

10.0 ml 



Distilled water (sufficient to obtain a final volume of 100 ml) 

Sugar, saccharin and the acid addition salt were dissolved in 60 g of warm water After cooling, 
glycerin and a solution of flavouring agents dissolved in ethanol were added. To the mixture water was 
added to obtain a final volume of 100 ml. 

The above given active substance may be replaced with other pharmaceutically acceptable acid 
addition salts. 
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Example 36 

2-[2-(3,4-dimethyl-pyridyl)methylsulfinyl]-5-acetyi-6-methyl-benzimidazole • HCI (250 g) was mixed 
with lactose (175.8 g), potato starch (169,7 g) and colloidal silicic acid (32 g). The mixture was 
moistened with 10% solution of gelatin and was ground through a 12-mesh sieve. After drying, potato 
starch (160 g), talc (50 g) and magnesium stearate (5 g) were added and the mixture thus obtained was 
pressed into tablets (10.000), with each tablet containing.25 mg of active substance. Tablets can be 
prepared that contain any desired amount of the active ingredient. 
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Example 37 

Granules were prepared from 2-[2-(3,5-dimethyl-pyrldyl)-methyl8ulfinyl]-5-acetyl-6-methyl-benz- 
imldazole-p-hydroxybenzoate (250 g), lactose (175.9 g) and an alcoholic solution of polyvinylpyrroli- 
done (25 g). After drying, the granules were mixed with talc (25 g), potato starch (40 g), and 
magnesium stearate (2.50 g) and were pressed into 10,000 tablets. These tablets are first coated with a 
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lOOyb alcoholic solution of shellac and thereupon with an aqueous solution containing saccharose 
(45%), gum arabic (5%), gelatin (40/o), and dyestuff (0.2%). Talc and powdered sugar were used for 
powdering after the first five coatings. The coating was then covered with a 660^0 sugar syrup and 
polished with a solution of 10% carnauba wax in carbon tetrachloride. 



Example 38 

2-[2-(3.5-dimethyl-pyridyl)methylsulfinyl]-5-acetyl-6-methYl-benzimidazole hydrochloride {1 g), so- 
10 dium chloride (0.6 g) and ascorbic acid (0.1 g) were dissolved in sufficient amount of distilled water to 
give 100 ml of solution. This solution, which contains 10 mg of active substance for each ml, was used 
in filling ampoules, which were sterilized by heating at 120° C for 20 minutes. 
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1. A compound of formula III 
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or a therapeutically acceptable salt thereof in which and are the same or different and are 
hydrogen, alkyi, halogen, methoxycarbpnyl, ethoxycarbonyl, alkoxy, or aikanoyi in any position, is 
hydrogen, methyl or ethyl, R3, R* and R^ are the same or different and are each hydrogen, methyl, 
methoxy, ethoxv, .nethoxyethoxy or ethoxyethoxy, whereby R3, R* and RS and RS are not all hydrogen, 
and whereby when two of R3, R\ and R^ are hydrogen, the third of R^, R*, and RS is not methyl. 
2. A compound according to claim 1 , which is 



2- 
2- 
2- 
2- 
2- 
2- 
2- 
2 
2 
2- 
2- 
2 
2- 
2- 
2- 
2- 
2- 

2- 
2- 
2- 
2- 
2- 
2- 
2- 
2 
2- 



2-(3,4-dimethyl-pyridyi)methyl8ulfinyl 



2-{3,5-dimethyl-pyridyl 
2-(4,5-dlmethyl-pyridyl 
2-(4,5-dimethyl-pyridyl 



2-(4,5-dimethyl-pyridyl)methylsulfinyl 
2-(3,4-dimethyl-pyridyl)methylsulfinyl 
2-(3,5-dimethyl-pyridyl)methylsulfinyl 



imethylsulfinyl 
imethylsulfinyl 
methylsulfinyl 



5-acetyl-6-methyl-benzimidazole, 
•4,6-dimethyl-benztmtdazole, 
-5-methoxy-carbonyl-benzimidazole, 
5-acetyl-6--methyl-benzimidazole, 
-5-methoxy-carbonyU6-methyl-benzimidazole, 
5-methoxy-carbonyl-6-methyl-benzimidazole, 
-5-acetyl-€^methyl-benzimidazole, 
2-(3,4,5-trimethyi-pyri'dVl)methylsulfinyl]-5-acetyl-6-methyl-benzimidazo^ 
'2-(4-methoxy-pyridyl)methylsulfinyl]-5-acotyl-6-nr>ethyl-benzimidazole, 
2-(4-methoxy-pyridyl)methylsulfinyl]-4,6-dimethyl-benzimidazole, 
2-(3,5-dimethyl-4-methoxy-pyridyl)methylsulfinyll-5-acetyl-6-methyl-benzimidazole, 
2-(3,5-dlmethyl-pyridyl)methylsulfinyl]-5-methoxy-carbonyl-6-methyl-benzimidazoie, 
2-(3,4,5-trimethyl-pyridyl)methylsulfinyl-5-methoxy-carbonyl-6-methyl-benzimidazole, 
2-{4-methoxy-pyridyl)methylsulfinyl]-5-methoxycarbonyl-6-methyl-benzimidazole, 
2-(4-ethoxy-pyridyl)methylsulfinyll-5-methoxycarbonyl-6-methyl-benzimidazole, 
2-(3-methyl-4-methoxy-pyridyl)methylsulfinyll-5-methoxycarbony!-6-methyl-benzimidazole, 
2-(3,5-dimethyl-4-methoxy-pyridyl)methylsulfinyll-5-methoxycarbonyi-6-methyl- 
benzimidazole, 

;2-(4-methoxy-5-methyl-pyridyl)methylsulfinyl]-5-methoxycarbonyl-6-methyl-benzimidazole, 
2-(3,5-dimethyl-pyridyl)methylsulfinyl]-5-methoxycarbonyl-benzimidazole, 
2-(3,5-dimethyl-4-methoxy-pyridyl)methylsulfinyll-5-methoxycarbonyl-benzimidazole, 
2-{3,5-dimethyl-4-methoxy-pyridyl)methylsuiflnyll-5-acetyl-benzimidazole, 
2-(4-methoxy-5-methyl-pyridyi)methylsulfinyl]-5-methoxy-benzimidazole, 



2-{3,5-dimethyl-4-methoxy-pyridyl)methylsulfmyl 
2-(3,5-dimethyl-4-methoxy-pyridyl)methylsuIfinyl 
2-(3,5-dimethyl-4-methoxy-pyridyl)methylsulfinyl 
2-(3,5-dimethyl-4-methoxy-pyridyl)methylsu!finyl 



-5-methoxy-benzimidazole, 
-5-methyl-benztmidazole, 
benzimidazole, 
-5-chloro-benzimidazole 



3. A pharmaceutical preparation for inhibiting gastric acid secretion, characterized in that it contains 
as active agent a compound according to claim 1 or a pharmaceutically acceptable non-toxic acid 
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'addition salt thereof in a therapeutically effective amount In combination with a pharmaceuticatly 
acceptable carrier. 

4. A pharmaceutical preparation according to claim 3 wherein the active ingredient is one of the 
compounds according to claim 2. 

5. Intermediates of the formula 

1 R5 



H 



wherein R', R^, R', R*, R^ and R* are defined according to claim 1 . 



Patentanspriiche 

1 . Verbindung der Formel III 



R' I R^ 



(HI) 



Oder ein therapeutisch vertragliches Salz derselben, worin und gleich oder verschieden sind und 
ein Wasserstoffatom, eine Alkylgruppe, eia Halogenatom, eine Methoxycarbonylgruppe, eine 
Athoxycarbonylgruppe, eine Alkoxygruppe oder eine Alkanoylgruppe in irgendeiner Stellung 
bedeuten, R^ ein Wasserstoffatom einef Methylgruppe oder eine Athylgruppe bedeutet, R^ und R^ 
gteich oder verschieden sind und jeweils ein Wasserstoffatom, eine Methylgruppe, eine 
Methoxygruppe, eine Athoxygruppe, eine Methoxyathoxygruppe oder eine: Athoxyathoxygruppe 
bedeuten, wobei R3, R4 und R^ nicht alle ein Wasserstoff bedeuten und wobei, wenn zwei. der 
Substituenten R\ R* und RS Wasserstoffatome sind, der dritte Substituent von R3, R* und RS keine 
Methylgruppe ist. 
2. Verbindung nach Anspruch 1 , die 



2 

2 

2 

2 

2 

2 

2 

2- 

2- 

2- 

2- 

2- 

2- 

2- 

2- 

2- 

2- 

2- 

2- 

2- 

2- 

2- 

2- 

2- 



3.4- Dimethylpyridyl)-methylsuIfinyl 

3.5- Dimethylpyridyl)-methylsulfinyl 



|4,5-Djmethyipyridyl)-methylsulfinyl)-5-methoxycarbonylbenzimidazoi, 



[4,5-Dimethylpyridyl)-methylsulfinyl 
|4,5-Dimethylpyridyl)-methylsulfinyl 

3.4- Dimethylpyridyl)-methylsulfinyl 

3.5- DimethYlpyridyl)-methylsulfinyl 



-5-acetyl-8-methylbenzimidazol, 
-4,6-dimethylbenzimidazol, 



-5-acetyl-6'methylbenzimidazol, 
-5-methoxy'carbonyl-6-methylbenzimidazol, 
-5-methoxycarbonyl-6-methylbenzimidazol, 
•5-acetyl-6-methylbenzimidazol, 
;3,4,5-Trimethylpyridyl)-methylsulflnyll-5-acetyl-6-methylbenzimidazol, 
|4-Methoxypyridyl)-methylsulfinyll-5-acetyl-6-methylbenzimidazol, 
|4-Methoxypyridyl)-methylsulfinyl]-4,5-dimethylbenzimidazol, 
3,5-Dimethyl-4-methoxypyridyl)-methylsuIfinyl]-5-acetyl-6-methylbenzimidazol, 
3,5-Dimethylpyridyl)-methylsulfinyl]-5-methoxycarbonyl-6.-methylben2imidazol, 
3A5-Trimethylpyridyl)-methylsulfinyll-S-methoxycarbonyr-6-methylbenzimidazol, 
Methoxypyridyl)-methylsulfmyl]-5-methoxycarbonyr*6-methylbenzimiddzol, 
4-Athoxypyridyl)-methylsulflnyl]-5-methoxycarbonyI-6-methylben2fmidazoi; 

3- Methyl-4-methoxypyridyl)-methylsulfinyl]-5-methoxycarbonyl-6-methylbenzimidazol, 
3,5-Dimethyl-4-methoxypyridy!)-methylsulfinyl]-5*-methoxycarbonyi-6-methylbenzimidazol, 

4- Methoxy-5-methylpyridyl)-methylsulfinyl]-5-methoxycarbonyl-8-methylbenzimidazol, 
3,5-Dimethylpyridyl)-methylsulfinyl]-5-methoxycarbonylbenzimid82ol, 
|3,5-Dimethyl-4-methoxypyridyl)-methylsulfinylJ-5-meth6xycarbonylben2imidazol, 
;3,5-Dimethyl-4-methoxypyridyl)-metKylsulfinyl]-5-acetylbenzimidazoI, 
;4-Methoxy-5-methylpyridyl)-methylsulfinyl]-5-methoxybenzimidazol, 
3,5-Dimethyl-4-methoxypyridyl)-methylsulfinyl]-5-methoxybenzimidazol, 
3,5-Dimethyl-4-methoxypyridyl)-methylsulfinyl]-5-methylbenzimidazol, 
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2-[2-(3 5.Dimethyl-4-methoxypyridyl)-methYlsulfinyl]-benzimidazol, 
2-[2-(3!5.Dimethyl-4-methoxypyridyl)-methylsulfinyll-5-chlorbenzimidazol 



ist. 



3 Pharmazeutisches Praparat zur Hemmung der Magensauresekretion, dadurch gekennzeichnet 
daBesalsaktivesMitteleineVerfaindunggemaBAnspruchlenthalt. ^„vwhmr4.mnon 

4. Pharmazeutisches Praparat nach Anspruch 3, worin der aktive Bestandteil eine der Verbindungen 
gem86Anspruch2ist. 

5. Zwischenprodukte der Forme! 
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worin R', R*, R*, R* und R8 gemid Anspruch 1 def iniert sind. 

Revendications 

1. Compose de taformule III 



^ H 



(III) 



ou un seltherapeutiauement acceptable de celul-ci, formuFedans laqueHe et R^ sont semblablesou 
diff§rents et sont un atome d'hydrogdne, un groupe alkyle. un atome d halogene. un groupe 
m6thoxycarbonyle. 6thoxycarbar>yfe. afcoxy ou alcsnoyle dans toute positioit, R« est ur» atome 
d'hvdrosene ou urr groupe m6thyle ou 6thyte et FP, R« et RS sont semblables oa differents et sont 
chacun un atome d'hydrogftne ou un groupe mfthyfe. methoxy, fithoxy methoxyethoxy ou 
ethoxy6thoxy sous oette reserve que R^ R* et R^ ne sont pas tous des atomes d hydrogene et que, 
lorsque deux des substltuants R» R« et W sont des atomes d'hydrogftne, le trpisi^me des substituants 
R3, R* et R5 n' est pas un groupe methyfe. 
2. Compose selon la revendication 1, qui est 



le2-l2-(3,4-dmr»Athvl-pyrtdy»)[m6thylsulfinyl, 
ie2-[2-|3.5-dinr»6thYr-pyridyl)m6thylsulfrnyl 
le2-|2-(4,5-dim4thyl-Py'<*yO'n*thyt8uHinyr 



f S-ac4tyt-6-m6thyl-benzimldazole, 
•4,6-d{ni6thylbenzimld8roie, 
f2-M,5-dim4th¥i-pyriayHmetnyisurTmyii-S-m6thoxyearoonyt-bewimld8zore, 

2-^45-dim6thyl-pyrkfyl)m^thy^pyridfyl)m6thyl9ulfFnyl^5•ac6tyl-6-metM-l» 
2-(4,6-dIm6thy^pYrldyl|methylsulfinyll-S-m6thoxYcarbor»yl-6-m6thyt-benzimidazoe, 

2-C3,4-dkn§tbyl-pYridyfjm§thy»sul«nyl|-5-m4tfioxycarbonvt-e-m6thy»-benzimidazole, 
2-{a5-dim6thyl-pyrt<fyOm6thylsulfmyfI-5-ac6tyr-9-n»6thy|!-benzimldazole. 
^-tSAS-trimithyt-pyridYllm&thyfsolffnyll-S-acdtyl-ff-mfithyl-benzimidazole,. 
2-(4-m6thoxy-pyrWy»)m6thylsulfinyl)-5-8cetyl-^m6thvl-ben2imi'dazote, 
2-W-m6thoxy-pyiWy()m6thylsulfii»ylI-4,6-dim6thylben2imidazote, 
2-{^5-drmethy^^m^thoxy-pyr^dy^)metbyl8utt^nyt^5-ac6tyI-ft•m*thY^benzlm.dazote^ 
2-(3 5-dimethyr-pyrkIvl)m6thyl3ulffnyll-5-methOixycarbonyP6-nMthy»-benzimidM^ 
le2-[2-{3,4.5-trlmethyt-pyridyl]im6tbylsulfih¥lI-5-m6tboxycarbonyf-8-m6tM-benzi^ 
le2-E2-{4-m6thoxy-pyrtdylim6thylsulfinyl>5-m6thoxycarbonyl-e^ni6thyl-benztmidazoie 
le2-r2-(4-6thoxy.pyrk»ylVn6thybulfiiTy5-S-nrtthoxycarboflyl-6-m6ttw^benzin^^ 

le 2- 2-^-m6thyM-m6thoxy-pyridyf)m4tM8umt»yli-5-m6t^^^ 

le 2.[2-(3.5-dirn6thYM-m6thoxy-pYr^dyl)methyl8u^flny^^S■methoxycafbon^^^^ 

te2-|2-(4-methoxy-5-m6thy^pyrr<ty^imetM8U^fi^vl^5-m6thoxycarbonvr^^fr^^ 
le2-^2-(3.5-d^m6thy^py^^dy^);m^thylsumnvt^5-n^6thoxycarbonyl-beIUlm 
le242-3.5-dim6thyM-m6thoxy-pyritfyl)m6thytsulfwiylI-&-m6thoxycarboiwl-b 
le2-[2-{3.5-dim6thyt4-m6thoxy-pyridYl)m6thyl8ulf!nylI-S-ac6tyr-benz»mldazole, 



iaZ 
l»2 

teZ 

leZ- 

Ie2- 

Ie2 

Ie2 

Ie2- 

Ie2 
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Ie2-[2-(4-methoxy-5-methyl-pyridyl)m6thylsulfinyl]-5-m6thoxy-ben2imidaiole, 
ie 2-[2-(3,5-dim6thyl-4-methoxy-pyridyl)methytsulfinyf]-5-m6thoxy-benzimidaz^ 
le2-[2-{3,5-dimethyM-methoxy-pyridyl)methylsulfinyl]-5-m6thyl-benzimid 
le2-[2-{3,5-dimethyl-4-m6thoxy-pyridyl)methylsulfmylj-ben2iniida20le 

et le2-[2-(3,5-dimethyl-4-methoxy-pyridyl)m§thylsulfinyQ-5-chloro-ben2imida2ole. 5 

3. Composition pharmaceutique servant d inhiber la secretion d'acide gastrique, caracterisee en ce 
qu'elle contient comma agent actif un compose salon la revendication 1 ou un sel d'addition d'acide de 
celul-ci, non toxique, pharmaceutrquement acceptable salon una quantite therapeutiquement eff icace 

en combmafson avec un vehicule pharmaceutfquement acceptable. 10 

4. Composition pharmaceutiquar set^n la revendication 3, caract6rl56e en ce que I'ingrddient actif est 
Tun des composes selorr la revendicatron 2. 

5. Interm§diaires rdpondam d ta formula: 
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dans laquelle R^, R^ Ff^ e% r^pondem S la d6f inltrort donnSe § la revendication 1 . 
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